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(57) ABSTRACT

A tunable rigidity insole with interchangeable stifleners
includes an arch pad main body and three rigid stifleners.
The arch pad main body includes a set of first to third
engaging holes, and at least one or two of these three rigid
stiffeners will be selected to assemble into the engaging
holes on the arch pad main body. The three rigid stifleners
provide supports to lateral longitudinal, central and medial
longitudinal arch portions respectively. The first, second and
third rigid stiffeners have at least two engagement members
for each stiffener, and the engagement members have
engagement extensions with a partial length component
toward another engagement extensions at the end of stifl-
eners thereol respectively. The engagement members
engage with the arch pad main body corresponding to the
engaging holes respectively. By selecting and assembling
different stiffeners, the present invention can have different
rigidities of arch supports to match with various foot bio-
mechanics and gait types in order to provide different arch
supports thereto properly.
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TUNABLE RIGIDITY INSOLE WITH
INTERCHANGEABLE STIFFENERS

FIELD OF THE INVENTION

The present invention relates to an 1nsole, particularly, to
an insole capable of providing different tunable foot arch
supports to match with different foot biomechanics by
choosing any one or two from these three different stiffeners
to engage with the arch pad main body.

BACKGROUND OF THE INVENTION

The previous so-called arch insole 1s divided into two
types 1n general, medium to high arch and medium to low
arch according to anatomic shape of a sole. Therefore the
insoles can be divided 1nto high arch type and low arch type
in order to provide proper fit to corresponding customers. In
addition, the mnsoles can also be divided 1nto three arch types
for high arch, medium arch (or said neutral arch) and low
arch (or called flat-foot) according to the anatomic shape of
a sole for different customers correspondingly. However,
only one of the three insoles can be provided to different
users due to the specific function and structure of the three
different arch insoles; consequently, 1t require three types of
production molds during the manufacturing process and a
large amount of mnventory needed for diflerent arch types of
customers 1n the retail shops.

In addition, 1f need to strengthen the force further to
support a heavier weight bearing, the three different fixed
arch types of 1insole are not able to provide additional rigidity
to enhance the arch support easily.

The inventor of the present invention discloses a solution
to provide a single arch pad main body and three types of
interchangeable stiffeners. By doing so, the rigidity can be
adjusted easily with less material in view of the disadvan-
tage of the previous art in order to satisiy the needs for
different arch supports. In addition, the tunable rigidity
insole with interchangeable stiffeners of the present inven-
tion includes the advantages of reducing the quantity of the
production molds used during the manufacturing process as
well as lowering the mventory and material cost. Further-
more, the present mvention 1s capable of keeping a close
contact between the stiffener and the arch pad main body
while the 1nsole 1s bent by loading with weight. The present
invention provides the eflect with a strengthened supporting
force to the lateral longitudinal arch, medial longitudinal
arch and the central arch area.

SUMMARY OF THE INVENTION

The present invention provides a tunable rnigidity insole
with interchangeable stiffeners comprising an arch pad main
body, a first rigid stiffener, a second rigid stiffener and a third
rigid stiffener. The arch pad main body includes a plurality
of first engaging holes, a plurality of second engaging holes
and a plurality of third engaging holes. At least one of the
first rigid stiffener, the second rnigid stiffener and the third
rigid stiflener 1s assembled 1nto the arch pad main body, after
assembling, the first rigid stiffener supports a lateral longi-
tudinal arch of a sole, the second rigid stiffener supports a
central arch area of the sole, and the third rigid stiffener
supports a medial longitudinal arch of the sole. The first ngid
stilener includes at least two first engagement members, the
second rigid stiflener includes at least two second engage-
ment members, the third rigid stiffener includes at least two
third engagement members. At least one of the first engage-
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2

ment members includes a first engagement extension having
at least a partial length component of the first engagement
extension toward another one of the first engagement exten-
sion at an end of the first engagement member, at least one
of the second engagement member includes a second
engagement extension having at least a partial length com-
ponent of the second engagement extension toward another
one of the second engagement extension at an end of the
second engagement member, and at least one of the third
engagement member includes a third engagement extension
having at least a partial length component of the third
engagement extension toward another one of the third
engagement extension at an end of the third engagement
member. The first, second and third engagement members of
the first, second and third rigid stifieners correspond to the
first, second and third engaging holes respectively in order
to be engaged with the arch pad main body.

In a preferred embodiment, wherein the first rigid stifl-
ener, the second rigid stiffener and the third ngid stiffener
include a first axis, a second axis and a third axis along a
direction of length thereof respectively; the partial length
components of the first, second and third axis are parallel to
a long axis of the arch pad main body, and the plurality of
first, second and third engagement members are positioned
adjacent to two ends of the first, second and third axis
respectively.

In a preferred embodiment, wherein a direction of length
of each plurality of first, second and third engagement
extension forms an acute angle with or 1s parallel to the first,
second and third axis respectively.

In a preferred embodiment, wherein the arch pad main
body has at least one of the first, second and third engaging
holes. The engaging hole 1s a through hole from the top
surface through the bottom surface of the arch pad main
body, and when the first, second and third engagement
members are pressed into the first, second and third engag-
ing holes respectively, the first, second and third engagement
extensions are deformed and bent 1n order to be engaged by
the surface opening on top of the engaging hole, and when
at least one of the first, second and third engagement
extensions are further pressed into the first, second and third
engaging holes respectively, at least one of the first, second
and third engagement extensions rebounds to the original
position 1n order to be closely engaged by the opening at the
bottom of the engaging hole. In a preferred embodiment,
wherein a projection of one of the first engagement exten-
s10ms, a projection of one of the second engagement exten-
sions and a projection of one of the third engagement
extensions projecting onto the arch pad main body 1s a shape
of an ellipse, a polygon or a combination thereof; and a
projection of another one of the first engagement extension,
a projection ol another one of the second engagement
extension and a projection of another one of the third
engagement extension projecting onto the arch pad main
body 1s a shape of a circle or a polygon. In a preferred
embodiment, wherein the first rigid stiffener 1s configured to
be assembled 1nto the arch pad main body, and the second
rigid stiffener 1s engaged with the plurality of second engag-
ing holes or the third ngid stiffener 1s engaged with the
plurality of third engaging holes.

In a preferred embodiment, wherein the second rigid
stilener 1s configured to be assembled into the arch pad
main body, and the third rigid stiffener 1s engaged with the
plurality of third engaging holes.

In a preferred embodiment, wherein the insole with arch
pad main body further comprises a heel portion correspond-
ing to a foot heel.
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In a preferred embodiment, the first rigid stiflener further
comprises a first heel extension portion extends to at least a
lateral side of the heel portion along a lateral side of the arch
pad main body; the second rigid stiflener further comprises
a second heel extension portion extends to at least a medial
side and the lateral side of the heel portion along a long axis

of the arch pad main body; the third rigid stiffener further
comprises a third heel extension portion extends to at least
the medial side of the heel portion along the medial side of
the arch pad main body.

In a preferred embodiment, wherein the heel portion of
the arch pad main body includes a receiving recess for
receiving at least the first heel extension portion, the second
heel extension portion and the third heel extension portion
therein.

In a preferred embodiment, the present invention further
comprises a fourth rigid stiffener having a structure 1dentical
to a structure of the first ngid stiffener according to the
content of page. 3, line 5 to page. 4, line 6 of this specifi-
cation, a fifth rigid stiffener having a structure identical to a
structure of the second rigid stiffener according to the
content of page. 3, line 5 to page. 4, line 6 of this specifi-
cation, and a sixth rigid stiffener having a structure 1dentical
to a structure of the third nigid stiffener according to the
content of page. 3, line 5 to page. 4, line 6. In a preferred
embodiment, wherein the first ngid stiffener, the second
rigid stiflener, the third ngid stiffener, the fourth nigid
stiffener, the fifth rigid stiffener and the sixth rigid stiffener
are made ol any one of a material of a plastic, a glass fiber,
a blended carbon fiber or a metal material or a combination
thereol.

In a preferred embodiment, wherein the first rigid stiffener
1s configured to be assembled into the arch pad main body,
and the fifth rnigid stiffener 1s engaged with the plurality of
second engaging holes.

In a preferred embodiment, wherein the second rigid
stifener 1s configured to be assembled into the arch pad
main body, and the fourth rigid stiffener 1s engaged with the
plurality of first engaging holes or the sixth rigid stiffener 1s
engaged with the plurality of third engaging holes.

In a preferred embodiment, wherein the third rigid stifl-
ener 1s configured to be assembled into the arch pad main
body, and the fifth ngid stiffener 1s engaged with the
plurality of second engaging holes.

In a preferred embodiment, wherein the insole with arch
pad main body further comprises at least one forefoot
cushion pad 1n order to distribute the pressure on forefoot or
increase shock absorption of the tunable rigidity 1nsole.

In view of the above, the tunable rnigidity insole with
interchangeable stiffeners of the present invention has at
least the following advantages:

(1) Every solution of arch support provides a single arch
pad main body with at least three stifleners; therefore,
it requires less material and 1s able to overcome the
problems of the excessive production molds for the
manufacturing process and excessive mventory cost.

(2) A lateral longitudinal arch support, a central area arch
support and a medial longitudinal arch support are
available by selecting diflerent interchangeable stifien-
ers, thus the insole requires less material; consequently,
the maternial cost can be reduced.

(3) After stifleners engaged with the arch pad main body,
the engagement member 1s able to maintain close
engagement with the arch pad main body without
separation during the bending of the arch pad main
body by loading the weight thereon.
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(4) A strengthened supporting force can be provided
casily to the lateral longitudinal arch, the medial lon-

gitudinal arch, the central arch area or a combination
thereof, such that greater weight bearing can be sup-
ported thereon.

The description provided here 1s for illustrative purpose
only and shall not be used to limit to the scope of the present
invention. A detailed description of the exemplary embodi-
ments of the present invention will be further illustrated in
the following paragraphs.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A 1s a schematic drawing of the tunable rigidity
insole with 1interchangeable stiffeners according to an
embodiment of the present invention;

FIG. 1B 1s a schematic drawing of another aspect of an
embodiment of the tunable rigidity mnsole with interchange-
able stiffeners of the present invention;

FIG. 2 1s a cross sectional view of an engagement
mechanism of the tunable rigidity insole with interchange-
able stiffeners of the present invention;

FIG. 2A 15 a cross sectional view of the present invention
showing the details process of engagement between the
stifener and the arch pad main body;

FIG. 2B 1s another cross sectional view of the present
invention showing how the stiffener engages into the arch
pad main body;

FIG. 2C 1s still another cross sectional view of the present
invention showing the details of engagement between the
stilener and the arch pad main body;

FIG. 3A 1s a top view of the respective engagement
extensions ol the tunable rigidity insole with interchange-
able stiffeners of the present invention;

FIG. 3B 1s a top view of another aspect of respective
engagement extensions of the tunable ngidity msole with
interchangeable stifleners of the present invention;

FIG. 3C 1s a top view of the other aspect of the respective
engagement extensions of the tunable ngidity msole with
interchangeable stiffeners of the present invention;

FIG. 3D 1s a top view of another aspect of respective
engagement extensions projecting onto the arch pad main
body of the tunable nigidity insole with interchangeable
stiffeners of the present invention;

FIG. 4 1s a schematic drawing of an aspect of a heel
portion of the tunable rigidity insole with interchangeable
stifleners of the present invention;

FIG. 5 1s a schematic drawing of the first embodiment of
the tunable rnigidity insole with interchangeable stifleners
having a strengthened supporting force of the present inven-
tion;

FIG. 6 1s a schematic drawing of the second embodiment
of the tunable rigidity insole with interchangeable stiffeners
having a strengthened supporting force of the present inven-
tion;

FIG. 7 1s a schematic drawing of the third embodiment of
the tunable rigidity insole with interchangeable stifieners
having a strengthened supporting force of the present inven-
tion;

FIG. 8 1s a schematic drawing of another aspect of an
embodiment of the tunable rigidity mnsole with interchange-
able stifleners having a strengthened supporting force and
different heel support of the present invention;

FIG. 9 1s a schematic drawing of the fourth embodiment
of the tunable rnigidity insole with interchangeable stifleners
having a strengthened supporting force of the present inven-
tion;
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FIG. 10 1s a schematic drawing of the fifth embodiment of
the tunable rigidity insole with interchangeable stifieners

having a strengthened supporting force of the present inven-
tion;

FIG. 11 1s a schematic drawing of the sixth embodiment
of the tunable ngidity 1nsole with interchangeable stiffeners
having a strengthened supporting force of the present inven-
tion; and

FIG. 12 1s a schematic drawing of the seventh embodi-
ment of the tunable rigidity insole with interchangeable
stiffeners having a strengthened supporting force of the
present mvention.

DETAILED DESCRIPTION OF

EMBODIMENTS

The following provides a detailed description of the
exemplary embodiments along with the accompanied draw-
ings to facilitate the understanding of the technical features
and eflects of the present invention.

As shown 1n FIG. 1A, 1t 1s a schematic drawing of the
tunable rigidity 1insole with interchangeable stifleners
according to an embodiment of the present invention, and
FIG. 1B 1s a schematic drawing of another aspect of the
embodiment of the tunable rigidity 1nsole with interchange-
able stiffeners of the present invention. It shall be noted that
the schematic drawing of the tunable rigidity insole with
interchangeable stifleners 1s an example of a left foot. The
tunable rigidity insole with interchangeable stifleners of the
present invention comprises an arch pad main body 10, a
first rigid stiffener 11, a second rigid stiffener 12 and a third
rigid stiffener 13, wherein the arch pad main body 10 having
three sets of the engaging holes can be assembled into at
least one of the first rigid stiffener 11, the second ngid
stilener 12 and the third rigid stiffener 13 respectively. To
be specific, a material of the first rigid stiffener 11, the
second rigid stiffener 12 and the third rigid stiffener 13 can
be any composition materials without limiting to the hard-
ness thereof. For example, the composition material of the
first rigid stiffener 11, the second rigid stiffener 12 and the
third rigid stiffener 13 can be manufactured by any one of
the plastic, the glass fiber, the blended carbon fiber and the
metal matenial etc. or the combination thereof. It shall be
noted that the composition material manufactured by any
one of the plastic, the glass fiber, the blended carbon fiber
and the metal material etc. or the combination thereof can be
indicated to be a material combined by any two or more
kinds of the foregoing material in the way such as stacking,
plane combination, three dimensional combination etc. In
addition, a side of the arch pad main body 10 adjacent to a
lateral longitudinal arch can be defined as a lateral side |
(lateral side) of the arch pad main body 10, and a side of the
arch pad main body 10 adjacent to a medial longitudinal arch
can defined as a medial side m (medial side) of the arch pad
main body 10. Therefore, the present invention provides
different solutions of arch support selectively with the single
arch pad main body 10 and at least three stiffeners requiring
less material 1n order to prevent excessive use of production
molds and 1inventory cost compared to the prior art of three
fixed types of ready-made insoles providing single arch
support to fit one of the high, medium or low arch. In
addition, the support of the lateral longitudinal arch, the
central arch area and the medial longitudinal arch can be
chosen with stiffeners made by small amount of materials 1n
the present invention; therefore the present invention can
reduce the maternial cost. Specifically, the arch pad main
body 10 can have a plurality of first engaging hole 101, a
plurality of second engaging hole 102 and a plurality of third
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engaging hole 103, and the arch pad main body 10 can
include a heel portion 17 corresponding to a heel addition-
ally. After assembling, the foregoing first rigid stiffener 11
can support a lateral longitudinal arch of the sole in order to
case the problem resulted from a Supination and/or high
arch, and the second rigid stiffener 12 can support the central
arch area of the sole 1n order to ease the problem resulted
from mild Pronation and/or medium arch, furthermore the
third rigid stiffener 13 can support the medial longitudinal
arch of the sole 1n order to ease the problem resulted from
Over-Pronation and/or low arch or flat-foot. The first rnigid
stifener 11 1ncludes at least two {first engagement member
111, the second rigid stiffener 12 includes at least two second
engagement member 121, the third ngid stiffener 13
includes at least two third engagement member 131, and a
shape of the plurality of first engagement member 111,
second engagement member 121 and third engagement
member 131 can be circle, ellipse, polygon or the combi-
nation thereof. In addition, the plurality of first engagement
member 111, second engagement member 121 and third
engagement member 131 can be bent in order to match the
surface contour of the arch pad main body 10. As shown 1n
FIG. 2, at least one first engagement member 111 includes a
first engagement extension 112 with at least a part of length
component of the first engagement extension 112 toward
another one of the first engagement member 111 at an end of
the first engagement member 111 away from the first rigid
stiffener 11, at least one second engagement member 121
includes a second engagement extension 122 with at least a
part of length component of the second engagement exten-
sion 122 toward another one of the second engagement
member 121 at an end of the second engagement member
121 away from the second rigid stiffener 12, at least one
third engagement member 131 includes a third engagement
extension 132 with at least a part of length component of the
third engagement extension 132 toward another one of the
third engagement member 131 at an end of the third engage-
ment member 131 away from the third nigid stiffener 13, and
the first, second and/or third stiffener can be engaged with
the arch pad main body by the first, second and/or third
engagement members corresponding to the first, second
and/or third engaging hole respectively. In addition, the
insole with arch pad main body 10 can include at least one
of the forefoot portion, foretfoot cushion pad 19 1n particular,
corresponding to the front part of sole 1 order to distribute
a foreloot pressure and/or increase shock absorption of the
tunable rigidity insole.

In detail, in an example of the first rigid stiffener 11, the
first engagement member 111 and the first engagement
extension 112, a material hardness of the first engagement
extension 112 1s not limited, and a shape of one of the first
engagement extensions 112 projecting onto the arch pad
main body 10 can be circle, ellipse, polygon or the combi-
nation thereof. A shape of one of the first engagement
extensions 112, one of the second engagement extensions
and one of the third engagement extensions projecting onto
the arch pad main body 1s a ellipse, a polygon or the
combination thereof, and another one of the first engage-
ment extension, a shape ol another one of the second
engagement extension and another one of the third engage-
ment extension projecting onto the arch pad main body 1s a
circle or a regular polygon. The first engaging hole 101 can
include a tflange 1011 adjacent to a surface of the arch pad
main body 10, and a length of a surface opening on top of
the engaging hole O1 enclosed by the flange 1011 can be less
than a length of openmg at the bottom of the engaging hole
02 of the first engaging hole 101, 1n order to closely
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engaged with the first engagement extension 112 and the
first engaging hole 101 without separation. It shall be noted
that the second engaging hole 102 and the third engaging
hole 103 can also include a flange 1021 and a flange 1031,
and the structures thereof are similar to the flange 1011, and 5
repetitive details thereof are omitted hereafter. The first
engagement extension 112 includes at least a set of end
points with a maximum distance D, between each other at

a surface margin of the arch pad main body 10, and the
engagement extension with maximum distance D, can be 10
approximately parallel to the surface margin of the arch pad
main body 10. The line connected to the two end points 1s

a length of the first engagement extension 112, and the first
engagement member 111 includes a first engagement exten-
sion 112 having at least a partial length component toward 15
another one of the first engagement extension 112 at an end
portion of the first engagement member 111 1n order to
maintain the tight engagement between the first engagement
member 111 and arch pad main body 10 without separation
while the arch pad main body 10 1s bent. It shall also be 20
noted that a structure of the second engagement extension
122 and the third engagement extension 132 are similar to
the structure of the first engagement extension 112, and
repetitive details thereol are omitted hereafter.

As shown 1n FIG. 1A, a shape of the surface opening on 25
top of the engaging hole O1 of each engaging hole project-
ing onto the arch pad main body 10 can be circle. However,
the shape of the surface opening on top of the engaging hole
O1 of each engaging hole projecting onto the arch pad main
body 10 can be a shape with a direction of length being 30
approximately parallel to a long axis L of the arch pad main
body 10, for example the shape of the surface opening on top
of the engaging hole O1 of each engaging hole can be circle,
cllipse, polygon or the combination thereof. In addition, a
shape of the first engagement extension 112 pointing an end 35
portion of the flanges 1011/1021/1031 can be a smooth arc
or a smooth slope 1n order to facilitate each of the engage-
ment extensions 112/122/132 to be pressed into each of the
engaging holes 101(1014)/102(1024)/103(103a) corre-
spondingly. 40

As shown i FIG. 2A to FIG. 2C, they are the section
views ol a series of engagement process of another embodi-
ment of the engagement between the stiffener and the arch
pad main body. As shown 1n FIG. 2A and 1 an example of
the engagement between the first engagement member 111 45
and the first engaging hole 101q, the length of the surface
opening on top of the engaging hole O1 can be designed to

be a length equal to or a slightly longer than the maximum
distance D 1n the present embodiment. In addition, a gap

(G can be provided between a back wall of the first engage- 50
ment member 111 and a back wall of the first engaging hole
101a, and a position of the first engaging hole 101a 1s
corresponding to the back wall of the first engagement
member 111.

In the following, as shown in FIG. 2B, the first engage- 55
ment member 111 1s pressed into the first engaging hole
101a by force. The first engagement extension 112 1s then
displaced slightly 1n order to be engaged into the surface
opening on top of the engaging hole O1 due to the shape of
the end portion of the first engagement extension 112 1s the 60
smooth arc or the smooth slope, and a rod portion of the first
engagement member 111 1s then deformed and bent slightly,
therefore the first engagement extension 112 can be engaged
by the surface opening on top of the engaging hole O1
completely. 65

As shown 1n FIG. 2C, after the first engagement member

111 1s pressed into the first engaging hole 101a subsequently,

8

the first engagement extension 112 rebounds to the original
position 1n order to be engaged by the opening at the bottom
of the engaging hole O2, and the rod portion of the first
engagement member 111 1s restored back to the position
before engaging. Meanwhile, the tight engagement between
the first engagement member 111 and the arch pad main
body 10 1s still maintained without separation when the arch
pad main body 10 1s bent. It shall be noted that the length of
the opening at the bottom of the engaging hole O2 can be
designed to be a length equal to or a slightly longer than the
maximum length of the surface opening on top of the
engaging hole O1 in the present embodiment.

It shall be noted that 1f a soit material for example the soft
PU foam and/or EVA etc. 1s used for the layer corresponding
to an opening at the bottom of the engaging hole O2 formed
later, the opening at the bottom of the engaging hole O2 may
not be provided before the first engagement member 111 1s
pressed into the layer, and the opening at the bottom of the
engaging hole O2 may be formed by the force when pressing
the first engagement member 111 into the layer. Further-
more, the embodiments of the pre-fabricated provided open-
ing at the bottom of the engaging hole O2 and the bottom of
the engaging hole O2 formed after the first engagement
member 111 1s pressed nto the layer may be used at the same
time.

In addition, a bottom layer may be provided under the
layer (soit material), and the bottom layer may be contacted
with the bottom surface of the first engagement member 111
particularly. For example, the bottom layer may be a single
hard layer, a multilayer made by at least one hard layer and
at least one soft layer etc. As shown in FIG. 3A and FIG. 3C,
the first rigid stiffener 11, the second ngid stiffener 12 and
the third ngid stiflener 13 1ncludes a first axis C1, a second
axis C2 and a third axis C3 disposed along a direction of
length thereof respectively, and a part of the length compo-
nent of the first, the second and the third axis can be parallel
to the long axis L of the arch pad main body 10, e.g. the first,
the second and the third axis are approximately parallel to
the long axis L. In addition, the plurality of first, second and
third engagement member are approximately positioned
adjacent to the two ends of the first, the second and the third
axis respectively, and the direction along the length of the
plurality of first, second and third engagement extension can
intersected with acute angle or parallel to the first, second
and third axis, respectively.

As shown 1n FIG. 1B, 1t 1s a schematic drawing of another
aspect ol the embodiment of the tunable rigidity msole with
interchangeable stiffeners of the present invention, and as
shown 1 FIG. 3B, 1t 1s a top view of another aspect of
respective engagement extensions of the tunable rigidity
insole with interchangeable stifleners of the present inven-
tion. However the aspects in FIG. 1B and FIG. 3B can be
embodied 1n the combination thereot. First, the shape of the
surface opening on top of the engaging hole O1 of a first
engaging hole 101aq, a second engaging hole 1024 and a
third engaging hole 103a adjacent to a forefoot cushion pad
19 can be an ellipse shape, a polygon shape or a combination
thereof with a longer direction projecting onto the arch pad
main body 10, and the longer direction can be approximately
perpendicular to the long axis L. The shape of the surface
opening on top of the engaging hole O1 of the first engaging
hole 101, the second engaging hole 102 and the third
engaging hole 103 adjacent to a heel portion 17 can be circle
or a regular polygon projecting onto the arch pad main body
10. In addition, the shape of one first engagement extension
112, one second engagement extension 122 and one third
engagement extension 132 can be ellipse, polygon or the
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combination thereof with a longer direction projecting onto
the arch pad main body 10, and the shape of another one first
engagement extension 112, another one second engagement
extension 122 and another one third engagement extension
132 projecting onto the arch pad main body 10 can be circle
or a regular polygon (as shown as 112', 112", 122', 122",
132", 132" in FIG. 3D). Alternatively, when the engagement
extensions are pressed into the engaging holes correspond-
ingly, the direction of length of the engagement extension
112/122/132 with a longer length direction, for example
cllipse, polygon or the combination thereof, can be pressed
into the first engaging hole 101q, the second engaging hole
102a or the third engaging hole 1034 adjacent to the forefoot
cushion pad 19 after the direction of length of the engage-
ment extension 112/122/132 are assembled perpendicular to
the long axis L. Then, the first axis C1, the second axis C2
and/or the third axis C3 can be changed to a direction
approximately parallel to the long axis L. Finally the first
engagement extension 112, the second engagement exten-
sion 122 and/or the third engagement extension 132 1s
pressed 1nto the engaging hole 101/102/103 adjacent to the
heel portion 17 correspondingly, and the shape of the first
engagement extension 112, the second engagement exten-
sion 122 and /or the third engagement extension 132 1s circle
or a regular polygon.

As shown 1n FIG. 1 and FIG. 4, wherein a shape of the
heel portion 17 in FIG. 1 can be a hilly shape, and a bottom
shape of the heel portion 17 in FIG. 4 can be a flat platform
shape, and a shape of the side of the heel portion 17 can be
an arc. In addition, according to an exemplary embodiment,
the engaging hole and the engagement extension can be the
same as ones as shown 1n FIG. 1A, FIG. 1B, FIG. 2, FIG.
3A and FIG. 3B, and repetitive details thereof are omitted
hereafter.

As shown 1n FIG. §, 1t 1s a schematic drawing of the first
embodiment of the tunable rigidity 1nsole with interchange-
able stifleners with a strengthened supporting force of the
present invention. The first rigid stiffener 11 can be
assembled into the arch pad main body 10, and the second
rigid stiffener 12 can be engaged with the plurality of second
engaging hole 102. Therefore, the foot problem of Supina-
tion or high arch foot can be overcome, and the present
invention 1s capable of providing stronger supporting force
to whom with BMI (body mass index) value higher than 27
overwelght or heavily loaded by carrying things, people who
participate 1n high intensity exercise, fast running, cycling
etc., 1 order to support greater weight on the foot sole.

As shown 1n FIG. 6, 1t 1s a schematic drawing of the
second embodiment of the tunable rigidity insole with
interchangeable stiffeners with a strengthened supporting
force of the present invention. The first rigid stiffener 11 can
be assembled into the arch pad main body 10, and the third
rigid stiffener 13 can be engaged with the plurality of third
engaging hole 103. Therefore, the foot problem of mild
Pronation or medium arch foot can be overcome, and the
present invention 1s capable of providing a strengthened
supporting force to whom with BMI (body mass index)
value higher than 27, overweight or heavily loaded by
carrying things, people who participate 1n high intensity
exercise, fast running, cycling etc., i order to support
greater weight on the foot sole.

As shown 1n FIG. 7, 1t 1s a schematic drawing of the third
embodiment of the tunable rigidity 1nsole with interchange-
able stifleners with a strengthened supporting force of the
present invention. The second rigid stiflener 12 can be
assembled 1nto the arch pad main body 10, and the third ngid
stiftener 13 can be engaged with the plurality of third
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engaging hole 103. Therefore, the foot problem of Over-
Pronation and/or flat-foot can be overcome, and the present
invention 1s capable of providing a strengthened supporting
force to whom with BMI (body mass index) value higher
than 27, overweight or heavily loaded by carrying things,
people who participate 1n high intensity exercise, fast run-
ning, cycling etc., i order to support greater weight on the
foot sole. As shown 1n FIG. 8, the first rigid stiffener 11 can
comprise a first heel extension portion 113 at least extending
to a lateral side of the heel portion 17 along a lateral side of
the arch pad main body 10, the second rigid stiffener 12 can
comprise a second heel extension portion 123 at least
extending to a medial side and the lateral side of the heel
portion 17 along a long axis L of the arch pad main body 10,
the third rigid stiffener 13 can comprise a third heel exten-
sion portion 133 at least extending to the medial side of the
heel portion 17 along the medial side of the arch pad main
body m in order to provide an additional medial side
supporting to the heel. For example, the Heel Varus resulted
from a high arch foot can be compensated by the first heel
extension portion 113, or the Heel Valgus resulted from a
flat-foot can be compensated by the third heel extension
portion 133. Furthermore the Heel Varus and the Heel
Valgus can be prevented by the second heel extension
portion 123. In addition, the heel portion 17 of the arch pad
main body 10 can include receiving recess 18 at least
receiving the first heel extension portion 113, the second
heel extension portion 123 and the third heel extension
portion 133.

As shown in FIG. 9 to FIG. 12, they are schematic
drawings ol every embodiments of the present immvention
including the first heel extension portion 113, the first heel
extension portion 113 of the first ngid stiffener 11, the
second heel extension portion 123 of the second rigid
stiflener 12 and the third heel extension portion 133 of the
third rigid stiffener 13 respectively combined with a fourth
rigid stiffener 14, a fifth rigid stiffener 15 or a sixth nigid
stitener 16. The plurality of embodiments 1s capable of
casing the foot problem resulted from Supination, pronation
or Over-Pronation, and the plurality of embodiments 1is
capable of providing a greater strengthened supporting force
to whom with BMI (body mass index) value higher than 27,
overweight or heavily loaded by carrying things, people who
participate 1n high intensity exercise, fast running, cycling
etc., 1 order to support greater weight on the foot sole.

In addition, the present invention i1s capable of compen-
sating the Heel Varus resulted from the high arch foot or
compensating the Heel Valgus resulted from the flat-foot, or
compensating the Heel Varus and the Heel Valgus.

In addition, the structures of fourth to sixth stiffeners are
the same as the structures of first to third stifleners respec-
tively. However the structures of fourth to sixth stiffeners do
not include the first to third heel extension portions.

As shown 1n FIG. 9, when the first rigid stiffener 11 1s
assembled into the arch pad main body 10, the fifth rigid
stiffener 15 can be engaged with the plurality of second
engaging hole 102 in order to ease the problem of Supination
or high arch foot, and the engaging 1s capable of compen-
sating the Heel Varus resulted from the high arch foot. In
addition, the engaging 1s capable of providing a greater
strengthened supporting force to whom with BMI (body
mass index) value higher than 27, overweight or heavily
loaded by carrying things, people who participate 1n high
intensity exercise, fast running, cycling etc., in order to
support greater weight on the foot sole. As shown 1n FI1G. 10,
when the second rigid stiffener 12 1s assembled 1nto the arch
pad main body 10, the fourth rigid stiffener 14 can be
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engaged with the plurality of first engaging hole 101 1n order
to ease the problem of mild Supination or mild high arch

foot and to prevent the problem of Heel Varus and Heel
Valgus. In addition, the engaging is capable of providing a
greater strengthened supporting force to whom with BMI
(body mass index) value higher than 27, overweight or
heavily loaded by carrying things, people who participate in
high intensity exercise, fast running, cycling etc., 1n order to
support greater weight on the foot sole.

As shown 1n FIG. 11, when the second rigid stiflener 12
1s assembled 1nto the arch pad main body 10, the sixth ngid
stilener 16 can be engaged with the plurality of third
engaging hole 103 in order to ease the problem of mild
pronation and low arch foot and to compensate Heel Valgus
resulted from the low arch foot. In addition, the engaging 1s
capable of providing a greater strengthened supporting force
to whom with BMI (body mass index) value higher than 27,
overwelght or heavily loaded by carrying things, people who
participate 1n high intensity exercise, fast running, cycling
etc., 1 order to support greater weight on the foot sole.

As shown 1n FIG. 12, when the third rigid stiffener 13 1s
assembled into the arch pad main body 10, the fifth ngid
stiffener 15 can be engaged with the plurality of second
engaging hole 102 1n order to ease the problem of Over-
Pronation and/or flat-foot and to compensate Heel Valgus
resulted from the flat-foot. In addition, the engaging 1s
capable of providing a greater strengthened supporting force
to whom with BMI (body mass index) value higher than 27,
overwelght or heavily loaded by carrying things, people who
participate 1n high intensity exercise, fast running, cycling
etc., 1 order to support greater weight on the foot sole.

It shall be noted that the exemplary embodiment of the
engaging hole and the engagement extension can be the
same as FIG. 1A, FIG. 1B, FIG. 2, FIG. 3A, FIG. 3B, and
repetitive details thereol are omitted hereafter.

The above describes the preferred embodiments of the
present invention. However, not all of the elements or steps
are essential technical features, and all details of the tech-
nical features are provided for illustrative purpose only. All
units and steps described are provided as examples only, and
they can be modified by a person ordinarily skilled 1n the art

of the technical field of this patent application. The scope of

the present mvention shall be defined by the claims thereof.

SYMBOL DESCRIPTION

teners

1 Tunable nigidity insole with interchangeable sti
10 arch pad main body

101, 101a first engaging hole
102, 102a second engaging hole
103, 103a third engaging hole
1011, 1021, 1031 flange

11 first rigid stiffener

111 first engagement member

112 first engagement extension
113 first heel extension portion

12 second nigid stitfener

121 second engagement member
122 second engagement extension
123 second heel extension portion
13 third ngid stiffener

131 third engagement member
132 third engagement extension
133 third heel extension portion
14 fourth rigid stiflener

15 fifth rigid stiffener

16 sixth rigid stiffener
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17 heel portion

18 receiving recess

19 forefoot cushion pad
C1 first axis

C2 second axis

C3 third axis

D maximum distance

FRLEAEX

L long axis
O1 surface opening on top of the engaging hole
02 openming at the bottom of the engaging hole
1 lateral side of the arch pad main body
m medial side of the arch pad main body
112', 112", 122', 122", 132", 132" shape of the engagement
extensions projecting onto the arch pad main body
What 1s claimed 1s:
1. A tunable rigidity insole with interchangeable stiflen-
ers, comprising:
an arch pad main body having a plurality of first engaging
holes, a plurality of second engaging holes and a
plurality of third engaging holes; and
a first rigid stiflener, a second rigid stiffener and a third
rigid stiflener; wherein one or two of the first rnigid
stiffener, the second rigid stiffener and the third nigid
stiflener 1s assembled 1nto a bottom surface of the arch
pad main body, and after assembling, the first rigid
stiffener supports a lateral longitudinal arch of a sole,
the second rigid stiffener supports a central arch area of
a sole and the third ngid stiflener supports a medial
longitudinal arch of a sole respectively; wherein the
first rigid stiffener includes two first engagement mem-
bers at either end thereof, the second rigid stiffener
includes two second engagement members at either end
thereof, the third ngid stiffener includes two third
engagement members at either end thereof; wherein
cach of the first, second and third engagement members
includes a rod having a back wall, wherein each of the
first engagement members 1ncludes a first engagement
extension extending substantially 1n a direction away
from the back wall of the rod of the first engagement
member and toward the first engagement member at the
other end of the first rigid stiflener, each of the second
engagement members includes a second engagement
extension extending substantially 1n a direction away
from the back wall of the rod of the second engagement
member and toward the second engagement member at
the other end of the second rigid stiffener, each of the
third engagement members includes a third engage-
ment extension extending substantially 1 a direction
away from the back wall of the rod of the third
engagement member and toward the third engagement
member at the other end of the third nigid stiffener;
wherein the first, second and third engagement mem-
bers of the first, second and third rigid stiffeners cor-
respond to the first, second and third engaging holes
respectively in order to be engaged with the arch pad
main body; wherein one of the first engaging hole, the
second engaging hole, and the third engaging hole
includes a flange adjacent to a surface of the arch pad
main body, and a length of a surface opening on top of
the first, second, and third engaging holes enclosed by
the flange 1s less than a length of opening at the bottom
of the first, second, and third engaging holes, to thereby
be closely engaged with the first, second, and third
engagement extensions and the first, second, or third
engaging holes without separation;
wherein the rod portion of the first, second, or third
engagement members becomes deformed and bent
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while the first, second, or third engagement extensions
are made to enter the surface opening on top of the first,
second or third engaging holes, a gap being formed
between the back wall of the first, second, or third
engagement members and the first, second, or third
engaging holes;

wherein the material of the first rigid stiffener, the second

rigid stiffener and the third rigid stiflener 1s at least one
selected from the group consisting of glass fiber,
blended carbon fiber, a metal material and combina-
tions thereof.

2. The tunable nigidity msole with interchangeable stifl-
eners according to claim 1, wherein the first ngid stifiener,
the second rnigid stiflener and the third rigid stiffener include
a first axis, a second axis and a third axis along a direction
ol length thereotf respectively; the partial length components
of the first, second and third axis are parallel to a long axis
of the arch pad main body, and the plurality of first, second
and third engagement members are p031t10ned adjacent to
two ends of the first, second and third axis respectively.

3. The tunable ngidity msole with interchangeable stifl-
eners according to claim 2, wherein a direction of length of
cach of the plurality of first, second and third engagement
extensions forms an acute angle with the first, second and
third axis respectively or the direction of length of each of
the plurality of first, second and third engagement exten-
sions are parallel to the first, second and third axis respec-
tively.

4. The tunable ngidity isole with interchangeable stifl-
eners according to claim 2, wherein a projection of one of
the first engagement extensions, a projection of one of the
second engagement extension and a projection of one of the
third engagement extension projecting onto the arch pad
main body 1s a shape of an ellipse, a polygon or a combi-
nation thereof; and a projection of another one of the first
engagement extension, a projection of another one of the
second engagement extension and a projection ol another
one of the third engagement extension projecting onto the
arch pad main body 1s a shape of a circle or a regular
polygon.

5. The tunable ngidity msole with 1nterchangeable stifl-
eners according to claim 1, wherein the first ngld stiffener 1s
configured to be assembled into the arch pad main body, and
the second nigid stiflener 1s engaged with the plurality of
second engaging holes or the third rigid stiffener 1s engaged
with the plurality of third engaging holes.

6. The tunable ngidity insole with interchangeable stifl-
eners according to claim 1, wherein the second rigid stiffener
1s configured to be assembled into the arch pad main body,
and the third rigid stiffener 1s engaged with the plurality of
third engaging holes.

7. The tunable nigidity msole with interchangeable stifl-
eners according to claim 1, wherein the tunable rigidity
insole with interchangeable stiffeners having the arch pad

main body further comprises a heel portion corresponding to
a foot heel.
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8. The tunable rigidity insole with interchangeable stifl-
eners according to claim 7, the first rigid stiffener further
comprises a first heel extension portion extends to a lateral
side of the heel portion along a lateral side of the arch pad
main body; the second rigid stiffener further comprises a
second heel extension portion extends to a medial side and
a lateral side of the heel portion along a long axis of the arch
pad main body; the third ngid stiffener further comprises a
third heel extension portion extends to a medial side of the
heel portion along a medial side of the arch pad main body.

9. The tunable rigidity nsole with interchangeable stifl-
eners according to claim 8, wherein the heel portion of the
arch pad main body includes a receiving recess for receiving
at least the first heel extension portion, the second heel
extension portion and the third heel extension portion
therein.

10. The tunable rigidity insole with interchangeable stifl-
eners according to claim 8, further comprising a fourth rigid
stiffener having a structure 1dentical to a structure of the first
rigid stiflener, a fifth ngid stifiener having a structure
identical to a structure of the second rigid stiffener, and a
sixth rigid stiffener havmg a structure 1dentical to a structure
of the third ngid stiffener.

11. The tunable rigidity insole with interchangeable stifl-
eners according to claim 10, wherein the first rigid stiffener,
the second rigid stiffener, the third rigid stiffener, the fourth
rigid stiffener, the fifth ngid stiffener and the sixth rigid
stifener are made of any one of a material of a glass fiber,
a blended carbon fiber or a metal material or a combination
thereof.

12. The tunable rigidity insole with interchangeable stiil-
eners according to claim 10, wherein the first ngid stiffener
1s configured to be assembled into the arch pad main body,
and the fifth rnigid stiffener 1s engaged with the plurality of
second engaging holes.

13. The tunable rigidity insole with interchangeable stifl-
eners according to claim 10, wherein the second rigid
stilener 1s configured to be assembled into the arch pad
main body, and the fourth rigid stiffener i1s engaged with the
plurality of first engaging holes or the sixth rigid stiffener 1s
engaged with the plurality of third engaging holes.

14. The tunable rigidity insole with interchangeable stiil-
eners according to claim 10, wherein the third rigid stiffener
1s configured to be assembled into the arch pad main body,
and the fifth rngid stiffener 1s engaged with the plurality of
second engaging holes.

15. The tunable rigidity insole with interchangeable stifl-
eners according to claam 1, wherein the tunable ngidity
insole with interchangeable stifleners having arch pad main
body further comprises at least one forefoot cushion pad in
order to distribute the pressure of forefoot and increase
shock absorption of the tunable ngidity insole with inter-
changeable stiffeners.
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